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13 June 1960
MEMORANDUM FOR THE RECORD

BURJECT : Information on Soviet Burface-fo-Alr
Mlesile and Associated Radnys

1. The Soviets have developed and sppevently have in an operational
state s new gurface-to-air missile (B8AM) system. This system is kmown as the
8A~2. It bhaSiestimated that the overall agcurecy of the system operating
sgainst a B-52 flying at 55,000 feet is 115 feet circular probable error at
the maximm intercept range of 25 miles. At the present time there are approxi-
mately 50 knmown SAM sites of this type, two of vhich are in Eest Germany. The
SAM site configuration is circular and approximately 400 feet in dismeter.
Eech site contains six revetied wsepom mmplacemants, a centrally located fire
control redar, and a nearby surveillance or acquisition radar.

2. The SA-2's missile, nicknamed Guideline, caxries either a high
explosive or nuclear warhesd. The effective range of the missile is 25 - Lo
miles to mn altitude of 60,000 feet. It is believed bowever, that it bas
limited operstional capadility up to 80,000 feet.

3« Associated with the missile system are an acquisiticn radsr, nicknamed
Spoon Rest, and a tracking radar vhich is nickmemed Fruitset. Alsc associated
with the system is an IFF set known as Score Bosrd. The Spoon Rest Radar is
capable of detscoting a B-52 at meximum altitude at & distance of 110 nautical
miles, which distance would be considerably less in the case of the CHALICE
vehicle due to the smaller reflectiing surfece. :

4. The Soviets have & nev tracking or fire eontrol redsr, Fruit Set, for
tracking the target aircraft and slso for tracking the missile. This rader set
consists of a van on vhich are mountad two parabolic antennes and two trough-
1ike sppearing antepna reflectars. The antennss appesr to be capadle of
rotating 360 degrees in azimuth. The guldance system for the missile is believed
t0 be of the commend type. Losated near the Fruit Set redar are & mumber of
trailers which are interconnected by hemvy =ables. These trallers probably
bouse the necessary computing squipment, power supplies, and communicatiouns
geayr. All six of the weapon emplecesments are comnected to the fire comtrul
station by cables.

5. The coperational sequence of the SA-2 system is as follows:

Target acquisition, terget identification, target tracking, missile
tracking, and radio commands to tbe missile. Inttial acquisition of the target
is ecconglished by the Spoon Rest radar. Identification as either friend or foe
is next mcconplished by the Score Board IFF set. The Frult Set radsr then tekes
over. It beginae to scan the target sector which is designated by Epoon Rest.
When the target comes within detection range, the return from the target is
Jresented in twvo displays, one being s range versus azimuth presentation, and
the other being range versus elevation. Using joy stick controls the cperstor
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In this way an euvtomatic tracking ciroutt is genmerated. The target is tracked
Py tvo trough-like appsaring antemmas. After tracking has been initisted, it
is only nacessary to observe the progress of the target. In case the track is
broken by electronie Jamming, use of cheff, o violent maneuvers, tha coperator
st re-establish the sutomatic tracking mede. The exsct use of the two eireular
antennas hes not been definitely established. However, snalyeis indicates that
the comventicnal appearing parabolic antemnsa, located on the extended arm, may
bs used for tracking & transponder in the missile. The trsneponder could be
triggered by signals from the command link or by the side lobes of the track-
_while-scan radar until the missile somes within the maln lobe of the radar
satenns, &t which time the signals fyom the track-vhile~sean radar could trigger
the trausponder. Information derived fiom this parabolic antepne could automa-
$ically position angle and vange gates of the track while sgan portion of the
radar 2o that subomatic tracking of the missile can begin as soon &s the missile
enters the track-while-sean sector. The persbola would then be free to guide
ancther migsile into the track-while~sgan sector. The length of time reguired
to guide a missile into the track-while-scan ssotor veries from 10 to L0 seconds,
depending upon target altitude and reange and the launching attitude of the
miseile. Two or three missiles could be gutded to a target simultanecusly.
Information from the various tracking oireuits is fed to a computer which auto-
matically determines the required commands for the missile. They are then
probebly transmitted to the miseile by & command link using the other ciroular

antenna. 25X1A

{a) ALl radars st the site, particularly those on the van loceated at
the ceanter of the site. Shown with the mpeximum amount of detail
possible should be the wave guides, transmission lines, antenns
feeds, antenna reflectors, wechanical drives far the antennas.

{v) Any evidence of antemnas or radomes on the missiles and any
unusual missile configurations.

7. In addition to the above photographs, it 1s desired 1o secure the
folloving by visual cbservation:
{a) ticnal characteristice of the radsr, such as evidence of
360 degres rotation of the antennas, eny peattern of motion of
sntennes, any coordinated or synchronized operation of two or
more antennas.
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8. Attached heretc is & sonception of the appesrance of the Frult Bet

Radar.
Attachment:
"As noted
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